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(54) Information gathering and personalisation techniques 



(57) A portable device comprising a processor, an 
amount of memory, and one or more environmental 
sensors is carried about the body, and periodically data 
is recorded from the sensors. When connected to a per- 
sonal computer or the like, the records on the portable 
device can be transferred to the personal computer, 
analysed, and used by an intelligent agent application, 
enabling the application to provide the portable device 
with the information necessary to alert the user when 
he/she is in a particular place at a particular time. 
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Description 

[0001] This invention relates to information gather- 
ing and personalisation techniques. The invention par- 
ticularly relates to techniques used to perceive a user's 5 
needs and circumstances and to tailor to those needs 
and circumstances information that may be offered to 
the user, such as IT services offered across a communi- 
cations network. 

. [0002] The possibilities presented and challenges io 
raised by ever-burgeoning levels of information have led 
information technology companies to develop 'intelli- 
gent agents'. Intelligent agents are software applica- 
tions that gather data about a user's preferences, 
habits, and interests, and can then use that data to is 
deliver personalised services to the user. The aim is to 
ensure that of all the information with which a user could 
potentially be bombarded, the user is presented only 
with information deemed to be of most relevance to that 
user. The user benefits from such tailored information 20 
by suffering less irritating distraction, and by learning of 
information that he or she wishes or needs to know. Of 
course, the provider of tailored information benefits too, 
because the user is more likely to buy something that is 
relevant to his or her needs and aspirations. 25 

[0003] At present, Intelligent agent systems can 
only collect data about a user's activities when that per- 
son is using a computer. Notably these days, such use 
will often involve browsing the Internet and interacting 
with web sites, for example when buying goods or serv- 30 
ices displayed there, or clicking-through a banner advert 
on a web page. Even though information technologies 
are, increasingly, personally owned and portable, this 
means that a large part of the user's everyday life 
remains unknown to the agent. The agent is therefore 3S 
vulnerable to drawing incorrect inferences from the lim- 
ited data available to it, and so may be unable properly 
to tailor a service or other information that is presented 
to the user. 

[0004] Even if tailored properly, information can 40 
only be presented when the user chooses to access it 
and so, unless fortuitously synchronised with the user's 
constantly-changing needs and circumstances, this 
information may lose whatever carefully-tailored rele- 
vance it once had. 45 

[0005] The invention solves these problems by pro- 
posing a portable data capture device that can collect 
environmental data about a user's whereabouts and 
upload that data from time to time for use in offering 
information such as services to the user. The invention so 
extends to a system that interacts with the portable data 
capture device and to which that device, in more than 
one sense of the word, is a key. The invention also 
encompasses related methods, as will be set out more 
formally below. 55 

[0006] The portable data capture device contem- 
plated in preferred embodiments of the invention com- 
prises a processor, an amount of memory, a 



2 

timekeeping device, and at least one (and preferably 
several) environmental sensors. Such sensors can take 
many forms, but could for example include means 
responsive to temperature, light, humidity, movement, 
sound or RF signals. The data capture device is carried 
about the body and so is preferably wearable, for exam- 
ple in the sense of being attachable to the body or to 
clothing. 

[0007] While the data capture device is being 
earned or more preferably worn, environmental data is 
recorded from the sensors either continuously or peri- 
odically. The record thus collected can be described as 
a plurality of time-series. 

[0008] When physically or wirelessly connected to a 

PC, the records on the data capture device can be 
uploaded to the PC and from there to a network facility 
accessed through the PC, such as a personal data 
warehouse. During or after upload, the time-series can 
be analysed, for example by cluster analysis. This ena- 
bles an agent software application eventually to recog- 
nise distinct locations that the user regularly visits and 
events that the user regularly experiences, by identify- 
ing approximately correlated values in the record of sen- 
sor data. 

[0009] The user is prompted to name the recog- 
nised locations and events, especially by looking back 
at the time and date and remembering where he or she 
was then or what he or she was doing, and the locations 
are added to the vocabulary of the application by corre- 
lating them with the sensor data values. The user is 
then able to instruct the application to alert him or her at 
a certain time and location. The application interprets 
this command and stores it in the data capture device. 
[001 0] This way, a unique record tailored to the user 
is built up and, with further use, refined. Preferably, the 
user assigns voice keywords to the locations and 
events. 

[0011] For example, a software application analys- 
ing sensor data could quite easily infer that there is 
some meaning in a regular pattern of distinctive noise, 
movement and humidity most mornings and evenings 
from Monday to Friday. Recognising the time, dates and 
environmental characteristics then prevailing, the user 
can tell the application that this regular location or event 
is time spent commuting on an overcrowded train. 
[0012] The RF sensor optionally included in the 
data capture device provides the further possibility of 
recognising a location directly if that location is 
equipped with a radio beacon broadcasting within its 
immediate vicinity. The RF sensor can thus detect the 
broadcast RF signal when the user nears or enters the 
relevant location, whereupon that event and Its time can 
be stored for later analysis. 

[0013] To enable direct recognition from just the 
broadcast RF signal, that signal may include a code 
identifying the location, for example a code specific to a 
particular chain of stores or indeed to a particular one of 
those stores. Such direct identification could be used to 
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identify the location to the aforementioned software 
application without further user input being necessary. 
Othenvise, if the RF signal does not include a code spe> 
cific as to the precise location but, for example, merely 
Indicates that the user is in a particular town, it can be 
Just one of the sensor inputs used to infer location. 
[0014] In any event, when the data capture device 
perceives, to a given degree of approximation, a match 
between the current state of the sensors and the state 
previously identified and if necessary named by the 
user, the device alerts the user by means of vibration, 
sound and/or light. 

[0015] The data capture device may also include 
means to connect to a certain resource on a computer 
network. In this way, when the data capture device is 
connected to a PC, the user can instruct the device to 
deliver a resource to him or her when he or she is in a 
particular place, in this case, the data capture device 
will store the command and the address of the resource, 
such as a URL. When the data capture device alerts the 
user that he or she is in the place at which the resource 
is to be delivered, the user can plug the device into 
another PC at or near to that location, and access the 
resource upon that other PC for retrieval of information 
from the resource. 

[0016] Whilst reference is made above to a PC, it 
will be evident to those skilled in the art that other com- 
puting/communications devices can be used as termi- 
nals instead. Such devices are becoming more 
widespread and promise to continue doing so, as resist- 
ance to the PC format is encountered and simpler, more 
intuitive but no less powerful alternatives come to frui- 
tion. For example, existing communications devices 
such as Internet-enabled mobile telephones, PDAs, 
ATMs, kiosks and point of sale terminals are contem- 
plated for the purposes of the invention, as are portable 
screens, digital televisions and set-top boxes, data 
appliances, desk-top telephones and writing Instru- 
ments if suitably equipped. The invention can also 
employ future devices such as so-called street screens, 
chat booths and retail wands. For convenience, all of 
these computing/communications devices will be 
referred to collectively hereinafter as terminals, unless 
the context demands otherwise. 

[0017] The invention also resides in a system com- 
prising a portable data capture device adapted to be 
carried or worn by a user, a terminal connectable to the 
data capture device for reading data from the device, 
and a data warehouse accessible from the terminal 
when the data capture device is connected thereto, the 
data warehouse containing infomnation specific to the 
user. When the data capture device is plugged into or 
otherwise connected to the terminal, the device con- 
nects that terminal to the user's data warehouse. This 
connection enables information from the data ware- 
house to be passed to the connected terminal and 
optionally onwards from the tenminal to the data capture 
device. The connection is two-way and so enables data 



to be passed from the data capture device to the termi- 
nal and optionally onwards to the data warehouse. 
[0018] The invention can be expressed more for- 
mally in various ways, for example as a method of 
5 obtaining data for use by an agent application in tailor- 
ing information presented to a user, the method com- 
prising gathering said data by the user wearing or 
carrying a personal data capture device that senses 
environmental data during a period of use. The environ- 
10 mental data thus gathered can be compared with a 
stored environmental data profile of a particular location 
or event to determine a match and infer the user's pres- 
ence at that location or event. A match can be used to 
alert and remind the user to connect the data capture 
15 device to a terminal to download information relating to 
the location or event. 

[0019] The invention extends to a data capture sys- 
tem for collecting user activity data, the system compris- 
ing: a personal data capture device adapted to be worn 
20 or carried about the person of the user during a period 
of use, the device including a memory and environmen- 
tal sensor means for supplying environmental data to 
the memory during the period of use; a terminal 
adapted for data communication with the data capture 
25 device to download environmental data stored in the 
memory of the device during the period of use; and a 
data warehouse accessible from the terminal when the 
data capture device is connected thereto, the data 
warehouse containing information specific to the user. 
30 [0020] The data warehouse is suitably associated 

with a network resource such as the user's ISR in which 
case the data capture device advantageously further 
includes means for storing in the memory an address of 
that network resource and the tenminal is adapted to 
35 locate and load the network resource upon connection 
of the device to the terminal. 

[0021] An interface may be launched upon loading 
the network resource, the Interface including means for 
reading an identifying tag associated with the terminal, 
40 means for assessing the user interface capability of the 
terminal thus identified, and means for configuring the 
interface to suit the user interface capability of the termi- 
nal. This enables numerous different types of terminals 
to be Integrated with the network and used to their best 
45 advantage. 

[0022] Thus, the type of information passed on by 
the network depends on the type of terminal connected, 
to which end it is envisaged that all future terminals 
should have an embedded description tag, and that this 
50 tag should include a unique ID, a description of the ter- 
minal's abilities, and 3D data describing the device's 
form. The interface system reads the tag to establish the 
level of user interface that the terminal is capable of 
offering, thereby to ensure that the user is presented 
55 with the best the terminal has to offer. All system-com- 
patible terminals and data capture devices could be 
branded with a distinctive logo to distinguish them from 
non-compatible terminals and data capture devices and 



.1085438A2J_> 



3 




5 



EP 1 085 438 A2 



6 



so avoid compatibility confusion in the user's eyes. 

[0023] The interface preferably includes voice inter- 
action means that may embody a virtual personal 
assistant responsive to the user's voice commands. For 
example, the virtual personal assistant could have a dis- 5 
tinctive name being a voice command for activating the 
virtual personal assistant. To learn about and respond 
to the user's activities and needs, the virtual personal 
assistant is advantageously responsive to data obtained 
from the data warehouse. io 

[0024] At least one virtual assistant can be associ- 
ated with a service provider to provide the user with 
Information relating to the services provided by that 
service provider. Such a virtual assistant suitably tailors 
the information provided to the user with input from the is 
user's virtual personal assistant. 

[0025] Conveniently, the data capture device may 
be programmable through the terminal when the device 
is connected to the terminal. This enables an applica- 
tion to provide the device with a command and such 20 
other information as may be necessary to alert the user 
when he/she is in a particular place at a particular time. 
[0026] The system as defined preferably further 
includes recognition means programmed to recognise 
from the downloaded environmental data locations vis- 2s 
ited by the user in the period of use. The recognition 
means may similarly be programmed to recognise from 
the downloaded environmental data events experienced 
by the user in the period of use. In either event, the rec- 
ognition means is suitably programmed by past environ- 30 
mental data, and designation means may be provided 
whereby the user can assign names to the recognised 
locations. 

[0027] This aspect of the invention extends to the 
related method of data capture for collecting user activ- 35 
ity data, the method comprising: wearing or carrying a 
personal data capture device about the person of the 
user during a period of use. the device Including a mem- 
ory and environmental sensor means for supplying 
environmental data to the memory during the period of 4 o 
use; connecting the data capture device to a terminal for 
data communication with the data capture device; trans- 
ferring to the terminal the environmental data stored in 
the memory of the device during the period of use; and 
accessing a data warehouse from the terminal when the 4 s 
data capture device is connected thereto, the data 
warehouse containing information specific to the user. 

[0028] The environmental data is suitably trans- 
ferred to the data warehouse via the terminal and is 
preferably analysed during or after transfer to the termi- so 
nal to recognise data locations visited or events experi- 
enced by the user in the period of use. That analysis 
may employ comparison with past environmental data 
as aforesaid. 

[0029] The method preferably involves matching by 55 
storing in the memory an environmental data profile of a 
location or an event and comparing with the stored pro- 
file environmental data gathered during the period of 



use. The user can be alerted when a match is perceived 
between the stored environmental data profile and the 
environmental data gathered during the period of use. 
[0030] An invention can also be defined with the 
data warehouse facility expressed as an optional fea- 
ture and the recognition means expressed as an essen- 
tial feature. This results in a data capture system for 
collecting user activity data, the system comprising: a 
personal data capture device adapted to be worn or car- 
ried about the person of the user during a period of use, 
the device including a memory and environmental sen- 
sor means for supplying environmental data to the 
memory during the period of use; a terminal adapted for 
data communication with the data capture device to 
download environmental data stored in the memory of 
the device during the period of use; and recognition 
means programmed to recognise from the downloaded 
environmental data locations visited by the user in the 
period of use. As before, the recognition means can 
also be programmed to recognise from the downloaded 
environmental data events experienced by the user in 
the period of use. 

[0031] The corresponding method of data capture 
for collecting user activity data comprises: wearing or 
carrying a personal data capture device about the per- 
son of the user during a period of use, the device includ- 
ing a memory and environmental sensor means for 
supplying environmental data to the memory during the 
period of use; connecting the data capture device to a 
terminal for data communication with the data capture 
device; transferring to the terminal the environmental 
data stored in the memory of the device during the 
period of use; and analysing the environmental data to 
recognise locations visited by the user in the period of 
use. 

[0032] The elements of these systems and meth- 
ods also define inventive subject matter. One such 
aspect involves a personal data capture device adapted 
to be worn or carried about the person of the user dur- 
ing a period of use, the device including a memory and 
environmental sensor means for supplying environmen- 
tal data to the memory during the period of use, the 
device further including matching means for storing an 
environmental data profile of a location or event and 
comparing with the stored profile environmental data 
gathered during the period of use, to infer the user's 
presence at that location or event by determining a 
match. 

[0033] The device preferably includes alert means 
for alerting the user when a match is perceived between 
the stored environmental data profile and the environ- 
mental data gathered during the period of use. 

[0034] Conveniently, attachment means can be pro- 
vided for attaching the device to the user's clothing, 
keys or body. The attachment means may, for example, 
include movable jaws co-operable to define an enclo- 
sure when closed. 

[0035] To include a time element in the stored envi- 
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ronmental data, the data capture device advanta- 
geously further includes a clock and a processor for 
correlating and storing time data with the environmental 
data stored in the memory. It is also beneficial tf the 
device includes means for storing in the memory an 5 
address of a network resource. That way, the device can 
launch a browser or other application to locate the 
resource as soon as the device has been connected to 
a terminal. An application address can also be stored to 
designate the application to be used for this purpose. 70 
[0036] The environmental sensor means of the 
device can include any or all of a humidity sensor, a 
sound sensor, a motion sensor, an RF sensor, a light 
sensor, a temperature sensor or a barometric pressure 
sensor. Where the sensor means consist of or include 15 
an RF sensor, the device may be adapted to recognise 
a location from a coded RF transmission identifying the 
location. 

[0037] For optimum accuracy through correlation, 
the data capture device advantageously employs inputs 20 
from a plurality of environmental sensors and the stored 
environmental data profile includes a plurality of envi- 
ronmental parameters corresponding to a location or 
event. 

[0038] The invention also encompasses a method 25 
of recognising a user's presence at a location or an 
event, the method comprising wearing or carrying an 
environment-sensing data capture device about the per- 
son of a user, the device storing an environmental data 
profile of a location or event to be recognised, gathering 30 
environmental data during a period of use, and compar- 
ing that data with the stored profile. 

[0039] A terminal adapted for use in this method or 
with the device as defined above includes means for 
data communication with the data capture device and 35 
means for providing a user interface with the data cap- 
ture device. The terminal can also Include means for 
data communication with a network, the terminal being 
adapted to locate and load a network resource upon 
connection of the device to the terminal, and including 40 
means for providing a user interface with the network 
resource. 

[0040] Finally, the invention embraces a data cap- 
ture system for collecting user activity data, the system 
comprising a personal data capture device as defined 45 
above, and a terminal adapted for data communication 
with the data capture device to download environmental 
data stored in the memory of the device during the 
period of use. Further optional features of this data cap- 
ture system are set out above and in the specific so 
description that now follows. 

[0041] In order that this invention can be more read- 
ily understood, reference will now be made, by way of 
example, to the accompanying drawings in which; 

55 

Figures 1 (a), (b) and (c) are views of a portable 
data capture device in accordance with the inven- 
tion, Figure 1(a) being a plan view with jaws of the 



device closed. Rgure 1 (b) being the corresponding 
side view, and Figure 1 (c) being a plan view with 
jaws of the device open; 

Rgure 2 is a perspective view of the data capture 
device of Figures 1 (a) to 1 (c), taken from one end 
and with the jaws closed; 

Rgure 3 is a perspective view corresponding to Rg- 
ure 2 but showing the data capture device from the 
other end and with the jaws open, a jaw actuating 
button having been depressed in the manner indi- 
cated by the arrow in Figure 1 (b); 

Rgure 4 is a partial front view showing the data 
capture device of the preceding Figures in use, 
attached to a convenient part of a user's clothing; 

Rgure 5 is a block diagram showing the main inter- 
nal electronic components of the data capture 
device of Figures 1 to 4 ; 

Rgure 6 is a front view of the data capture device of 
Rgures 1 to 4 being connected to a terminal in the 
form of a desk telephone; 

Rgure 7 is a front view corresponding to Rgure 6 
but showing the desk telephone with the data cap- 
ture device of Rgures 1 to 4 connected thereto; 

Rgure 8 is a front view of a terminal in the form of a 
PDA with the data capture device of Figures 1 to 4 
connected thereto; 

Rgure 9 is a schematic system diagram showing 
how the Invention can be applied to a communica- 
tions system including mobile telephones; and 

Rgure 10 is a schematic system diagram showing 
how information flows to and from a user. 

[0042] Referring firstly to Figures 1 to 4 of the draw- 
ings, a data capture device is in the form of a fob 1 0 suit- 
able for attachment to a user's clothing or key ring. For 
this purpose, the fob 10 has attachment means 12 
including a pair of opposed semi-circular movable jaws 
1 4 at one end of the fob 1 0 that are hinged to the fob 1 0 
and are biased together Into and/or latched in their 
closed position shown in Figures 1 (a) and 2 . The jaws 
14 can be moved apart against this bias or upon 
unlatching to assume the open position shown in Fig- 
ures 1 (c) and 3. To this end, the enlarged central portion 
1 6 of the fob 1 0 includes a jaw actuation button 1 8 that, 
when depressed against spring pressure as shown by 
the arrow in Figure 1(b), permits or preferably causes 
the jaws 14 to open. 

[0043] When closed, the jaws 14 define a circular 
ring that, in use, can encircle part of the user's clothing 
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or key ring as appropriate. By way of example, Figure 4 
shows the jaws 14 closed around a belt loop 20 of a 
user's trousers or skirt, from which the fob 1 0 dangles in 
a conveniently-accessible yet out-of-the-way place 
familiar to those who wear their keys in a similar man- 
ner. 

[0044] A connection means 22 is disposed at the 
end of the fob 10 opposed to the Jaws 14 of the attach- 
ment means 12. As will be described, the connection 
means 22 provides for physical connection between the 
fob 10 and a terminal equipped with a matching socket 
The connection means 22 comprises parallel plates 24 
spaced apart to define a peripheral slot 26 giving 
access to a connector (not shown) defined between and 
protected by the plates 24. The connector provides for 
data connection with the terminal, and the shaping of 
the plates 24 provides for mechanical connection with 
the socket to retain the fob in the socket as necessary. 
[0045] All or most of the fob 1 0 is of moulded plas- 
tics material, although the jaws 14 could be of metal if 
deemed necessary for strength. 

[0046] Referring now also to Figure 5 of the draw- 
ings, the enlarged central portion 16 of the fob 10 is hol- 
low and houses a processor 28 together with a suitable 
power supply such as a rechargeable battery that could 
be solar charged. The processor 28 takes inputs from 
sensor means 30 containing any or all of the following 
environmental sensors: 

a humidity sensor 32; 

a sound sensor 34 such as a solid-state micro- 
phone; 

a motion sensor 36, for example including acceler- 
ometer devices; 

an RF sensor 38, connected to a suitable antenna 
(not shown); 

a light sensor 40 such as a photocell; and 
a temperature sensor 42. 

[0047] Other sensors are possible, such as a baro- 
metric pressure sensor to indicate the prevailing 
weather or the user's elevation above sea level. 

[0048] Environmental data inputs taken continu- 
ously or periodically by the processor 28 from the vari- 
ous sensors 32-42 of the sensor means 30 are 
processed as may be necessary, for example by decod- 
ing and verifying an RF input to filter spurious signals. 
The data is then time-tagged and possibly also date- 
tagged by the processor 28 with reference to input from 
a clock 44 as the tagged data is written by the processor 
28 to a memory 46. Again, this data transfer can take 
place either continuously or periodically. The tagged 
data is stored in the memory 46 until being uploaded 



through an I/O port 48 when the fob 1 0 is connected to 
a terminal. 

[0049] The processor 28 and memory 46 are also 
used to implement location matching means, the mem- 
5 ory storing an environmental data profile of a location 
and the processor comparing environmental data gath- 
ered by the sensor means 30 with that stored profile. 
The stored profile can be downloaded to the memory 46 
through the I/O port 48 when the fob 1 0 is connected to 
10 a terminal for environmental data upload. Alert means 
such as a sounder, light or vibrator as aforementioned 
(not shown) can be driven by the processor 28 in well- 
known manner when the processor 28 perceives a 
match between the stored environmental data profile 
15 and the environmental data gathered in current use. 
[0050] The configuration of the data-handling archi- 
tecture within the fob 1 0 is immaterial to the broad con- 
cept of the invention, and can be effected in many ways 
that will be familiar to those skilled in the art Similarly, 
20 the physical layout of the components in relation to the 
fob 10 and each other is largely a matter of routine 
design. However, for present purposes, the Inventors 
currently prefer 'iButton' (trade mark) technology for its 
advantageous architecture and layout, it being under- 
25 stood that the invention is not limited to the use of such 
technology. 

[0051] iButtons are sometimes described as Touch 
Memory Microcans or Dallas Buttons (both are trade 
marks) and are available from Dallas Semiconductor 
30 Corporation, of Texas, USA. All necessary technical 
information on iButtons and related technologies is 
available from Dallas Semiconductor, for example at its 
web site^HYPERLINK http://www.ibutton.com 
www.ibutton.com_. 

35 [0052] As its name suggests, an iButton is a button- 

shaped device in the form of a small, flat cylinder of 
stainless steel rather like a watch battery in appear- 
ance, if slightly larger. It Is approximately 1 6mm In diam- 
eter and is currently available in two thicknesses, 
40 namely 3.1 mm and 5.89mm. The watch battery analogy 
also applies to connectivity and I/O: one face of the 
case constitutes a data electrode whereas the sur- 
rounding rim and the other face of the case constitute a 
ground electrode. The resulting need for just two con- 
45 nections benefits reliability in use and suits the pur- 
poses of the present invention by allowing a simple yet 
effective two-contact connector to be employed within 
the connection means 22. 

[0053] The stainless steel case of an iButton seals 
50 around and armours electronics within, including a 
quantity of non-volatile memory and, in some models 
such as the Java-powered cryptographic iButton, a 
microprocessor. The quantity and type of memory var- 
ies from model to model but currently extends to more 
55 than 64Kbits of RAM in iButtons designed specifically 
for large storage capacity. Other IButtons contain E EP- 
ROM, a real-time clock, a temperature sensor or a 
transaction counter. It will therefore be appreciated that 
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many of the components outlined in Figure 6 are availa* 
ble within one or more iButtons, much to the benefit of 
compactness, cost and robustness. 

[0054] All iButton variants have a unique factory-set 
64-bit registration number, provision for digital identifica- s 
tion and information transfer by momentary contact 
(with, for example, Dallas Semiconductors' 'Blue Dof 
(trade mark) receptor cabled to a parallel or serial port 
of a PC), and the ability to operate standalone or net- 
worked using Dallas Semiconductors' '1-Wire' (trade io 
mark) interface. iButtons form a family of components 
that connect easily into Dallas Semiconductors’ Micro- 
LAN (trade mark) local area network architecture. The 
MIcroLAN architecture could be used in this invention, 
for example to connect sensors 32-42 of the sensor i 5 
means 30 to the processor 28, or to provide for data 
communication between the I/O port 48 and the proces- 
sor 28. Nevertheless, it is reiterated that other forms of 
non-volatile memory and other architectures may be 
used within the broad inventive concept. 20 

[0055] Moving on now to Figures 6 to 9, these draw- 
ings depict some terminals that are compatible with the 
fob 10. As mentioned previously, there could be many 
other such terminals. In Figures 6 and 7, the terminal is 
a hands-free desk telephone 50 that has a socket in its 25 
top to receive the connection means 22 of a fob 10, 
which is simply pushed in to the socket to make the nec- 
essary connections for data transfer between the fob 1 0 
and the telephone 50. The connection means 22 of the 
fob 10 also provides the mechanical connection neces- 30 
sary to hold the fob 1 0 in place within the socket, not 
that the fob 1 0 would be likely to drop out of the socket 
in view of the upward ly-open in g orientation of the 
socket. When connected in this way, the fob 10 causes 
the telephone 50 to c^all up the user's ISP in a manner 35 
that will be explained in more detail below in relation to 
the mobile telephone illustrated in Figure 9. 

[0056] Figure 8 illustrates a hand-held portable ter- 
minal in the form of a PDA 52 (personal digital assistant) 
having a touch screen display. Like the desk telephone 4o 
50 of Figures 6 and 7, the PDA 52 has a socket in its top 
edge to receive the connection means 22 of a fob 10, 
shown alreaciy connected in Figure 8. A further socket 
can be provided in e.g. the bottom edge of the PDA 52 
to permit connection with and mounting of a camera 45 
module (not shown). Such a camera module could be 
used to capture an image of the user's face for use in 
video telephony, this facility also using speaker and 
microphone facilities integrated into the PDA 52 or the 
camera module. Indeed, the user could capture any so 
nearby image in the manner of a digital camera, for sub- 
sequent processing, storage and/or transmission via 
the PDA 52. 

[0057] Figure 9 illustrates use of the fob 10 with a 
mobile telephone 54. The telephone 54 is tagged with a 55 
description tag whereby the telephone 54 can identify 
itself and its user interface capabilities to a communica- 
tions network of which the telephone 54 forms a part In 



the example illustrated, the network is administered by 
the user's ISP. The network also links the user to a per- 
sonal cteta warehouse 56, suitably provided and main- 
tained by the user's ISP. 

[0058] In use by User A, the fob 1 0 is firstly plugged 

in to a socket provided in the telephone 54. This causes 
the telephone 54 to dial and connect to the user's ISP 
and activates an Interface. If previously instructed by the 
user, the interface can request a security code such as 
a 4-digit PIN at this stage. 

[0059] The interface reads the description tag of the 
telephone 54 to establish the telephone's capabilities in 
terms of user interface and so on, and formats the pres- 
entation of the interface to suit the telephone 54. For 
example, the interface deduces from the telephone's 
description tag that the connected device is a telephone 
with a three-line monochrome dot matrix display and a 
full numeric keyboard. Using the display of the tele- 
phone accordingly, the interface displays various option 
headings that the user has previously set up and stored 
at their data warehouse. For example. Option 1 can be 
a voice dial facility. Option 2 can be a contact list and so 
on. The user Is thus able to use voice dialling to make a 
call by selecting Option 1 , or alternatively the user can 
opt for Option 2, which involves scrolling through the list 
of contacts and connecting using the keypad of the tel- 
ephone 54. 

[0060] During the conversation thus initiated, 
another fob user. User B, takes a colour photograph 
with a digital camera 58. Routing the photograph 
through his or her mobile telephone 60 and personal 
data warehouse 62, User B sends the photograph to the 
User A, whereupon the interface informs User A that an 
image file has arrived and is ready for download. How- 
ever, the interface has recognised that the display on 
the telephone 54 Is inadequate to show the photograph 
and informs User A accordingly. 

[0061] Fortunately, User A is also carrying a PDA 
64 with a large colour display and so instructs the inter- 
face to add the PDA 64 to the network, so that the pho- 
tograph can then be displayed by and stored on the 
PDA 64. User A can then instruct the interface to hang 
up, leaving the telephone 54 on stand-by, or that user 
can remove the fob 10 from the telephone 54 and 
become uncontactable by telephone. In that event, mes- 
sages can be left in the personal data warehouse 56 
held by the user's ISP. 

[0062] An aspect of the configurable interface is a 
virtual personal assistant or 'E-ssistanf capable of voice 
interaction with a user. The user can assign voice key- 
words to various parameters to build a unique E-ssistant 
that responds to voice commands, and can even give 
the E-ssistant a distinctive name recognised as a voice 
command to which the E-ssistant will respond by acti- 
vating. Hence, for example, using the desk telephone 
50, PDA 52 or mobile telephone 54 as a voice terminal 
for a fob 1 0, User A can make a telephone call by asking 
his or her E-ss'istant by name to contact the desired 
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recipient of the call, User B. As User B is similarly 
equipped with an E-ssistant, User B's E-ssistant can ini- 
tially answer the call and speak to User B to identify the 
caller and ask if User B wants to take the call. If User B 
takes the call, conversation begins between User A and 5 
User B as norma! but if User B does not wish to take the 
call, User B's E-ssistant can take a message from User 
A. The message is stored in User B's personal data 
warehouse 62 for later retrieval. 

[0063] It is envisaged that, like a human assistant, a 
user's personal E-ssIstant will learn the user's prefer- 
ences and needs as time goes by and more data is 
available on the user's purchasing habits and move- 
ments. For example, a user's E-ssistant could inform the 
user of a live web conference in which the user might be 
interested, because the conference features an author 
whose books the user has been buying. Alternatively, 
the E-ssistant could record the event for its user if it 
knows that the user is out having dinner at the time. The 
E-ssistant knows about the user's interest in this respect 
because it monitors purchasing data derived from the 
user's personal data warehouse or elsewhere. 

[0064] An E-ssistant could ask for a 'call name' 
when it recognises that a user frequently dials the same 
number, so that the user need only state the 'call name' 
when he or she wants to dial that number in future. Suit- 
ably taught, a user's E-ssistant would also know the 
best way to contact the user (office, home, mobile 
phone) and whether the user wants to be contacted at 
any given time. 

[0065] Referring finally to Rgure 1 0 of the drawings, 
this introduces the concept of further E-ssistants - 'serv- 
ice provider E-ssistants' - associated with designated 
service providers that each specialise in a particular 
field of potential Interest to the user. Various service 
provider E-ssistants 66 are listed on the right of the dia- 
gram, an example a so-called 'Fun & Games E-ssistant 
provided by Nintendo (trade mark), and it will be noted 
that all of the service provider E-ssistants 66 take a con- 
trolling input from the user's personal E-ssistant 68 . 

[0066] The service provider E-ssistants 66 exist to 
inform the user 70 of the services they represent and 
are able to tailor that information to the user 70 based 
on what the user 70 has caused his or her personal E- 
ssistant 68 to tell the service provider E-ssistants 66 . 
The user 70 can cause his or her E-ssIstant 68 to do this 
either by direct instruction or by example inferred from 
the user's activities, the E-ssistant 68 taking input for 
this purpose from the user's personal data warehouse 
72 that, in turn, takes input from the user's fob 10 as 
aforesaid. 

[0067] The user's personal technology driving fac- 
tors 74, such as fashion, price and so on, are listed on 
the left of Figure 10 and are also influenced by the 
user's E-ssistant 68 taking input from the user's per- 
sonal data warehouse 72 to tailor the information pre- 
sented to the user 70. 

[0068] Many variations are possible within the 



inventive concept. For example, the attachment means 
of the data capture device are optional, albeit preferred, 
because a user can simply carry the data capture 
device about the person in a pocket, bag or indeed in 
the hand. Even where attachment means are provided, 
the precise form of those means such as the shape and 
number of the jaws and their method of opening and 
closing is immaterial to the invention in its broad sense. 
Similarly, the fob- like shape and character of the data 
capture device is not, in itself, essential. It would even 
be possible to embody the invention in an item such as 
a bracelet that can be attached directly to the wearer's 
body. 

[0069] Also, whilst the connection means of the 
illustrated embodiments relies upon physical connec- 
tion between the data capture device and a terminal, it 
would be possible to provide for wireless transmission 
using well-known IR or RF technology in the data cap- 
ture device and the terminal. In any event, the form of 
the connection means can be varied to enable physical 
connection with any suitable terminal. 

[0070] In view of these and other variants, refer- 
ence should be made to the accompanying claims 
rather than the foregoing specific description in inter- 
preting the scope of the invention. 

Claims 

1. A data capture system for collecting user activity 
data, the system comprising: a personal data cap- 
ture device ( 10 ) adapted to be worn or carried 
about the person of the user during a period of use, 
the device (10) including a memory (46) and envi- 
ronmental sensor means (30) for supplying environ- 
mental data to the memory (46) during the period of 
use; a terminal (50, 52, 54) adapted for data com- 
munication with the data capture device ( 10 ) to 
download environmental data stored In the memory 
(46) of the device (1 0) during the period of use; and 
a data warehouse (56, 62, 72) accessible from the 
terminal (50, 52, 54) when the data capture device 
(1 0) is connected thereto, the data warehouse (56, 
62, 72) containing information specific to the user. 

2 . The system of Claim 1 , wherein the data ware- 
house (56, 62, 72) is associated with a network 
resource, the data capture device ( 10 ) further 
includes means for storing in the memory (46) an 
address of that network resource and the terminal 
(50, 52, 54) is adapted to locate and load the net- 
work resource upon connection of the device ( 10 ) 
to the terminal (50, 52. 54). 

3. The system of Claim 2, wherein the network 
resource is the user's ISP. 

4. The system of Claim 2 or Claim 3, wherein an inter- 
face is launched upon loading the network 
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resource, the interface including means for reading 
an identifying tag associated with the temriinal (50, 

52, 54), means for assessing the user interface 
capability of the terminal (50, 52, 54) thus identified, 
and means for configuring the interface to suit the 5 
user interface capability of the terminal (50, 52, 54). 

5. The system of Claim 4, wherein the interface 
includes voice interaction means embodying a vir- 
tual personal assistant ( 68 ) responsive to voice 10 
commands from the user. 

6 . The system of Claim 5, wherein the virtual personal 
assistant ( 68 ) has a distinctive name being a voice 
command for activating the virtual personal assist- is 
ant ( 68 ). 

7. The system of Claim 5 or Claim 6 , wherein the vir- 

tual personal assistant ( 68 ) is responsive to data 
obtained from the data warehouse (56, 62, 72). 20 

8 . The system of any of Claims 5 to 7, further includ- 
ing at least one virtual assistant ( 66 ) associated 
with a service provider to provide the user with 
information relating to the services provided by that 25 
service provider. 

9. The system of Claim 8 , wherein the virtual assistant 
( 66 ) associated with a service provider tailors the 
information provided to the user with input from the 30 
user's virtual personal assistant. 

10. The system of any preceding Claim, wherein the 
data capture device ( 10 ) further includes matching 
means for storing in the memory (46) an environ- 35 
mental data profile of a location or an event and 
comparing with the stored profile environmental 
data gathered during the period of use. 

11 - The system of Claim 10 , wherein the data capture 40 
device ( 10 ) further includes alert means for alerting 
the user when a match is perceived between the 
stored environmental data profile and the environ- 
mental data gathered during the period of use. 

45 

12 . The system of any preceding Claim, wherein the 
data capture device ( 10 ) is programmable through 
the terminal (50, 52, 54) when the device (10) is 
connected to the terminal (50, 52, 54). 

50 

13. The system of any preceding Claim, wherein the 
data capture device ( 10 ) includes attachment 
means ( 12 ) for attaching the device ( 10 ) to the 
user's clothing, keys or body. 

55 

14. The system of Claim 13, wherein the attachment 
means ( 12 ) of the data capture device ( 10 ) include 
movable jaws (14) co-operable to define an enclo- 



sure when closed. 

15- The system of any preceding Claim, wherein the 
data capture device (1 0) includes a clock (44) and a 
processor (28) for correlating and storing time data 
with the environmental data stored in the memory 
(46). 

16. The system of any preceding Claim, further includ- 
ing recognition means programmed to recognise 
from the downloaded environmental data locations 
visited by the user in the period of use. 

17. The system of Claim 16, wherein the recognition 
means is programmed to recognise from the down- 
loaded environmental data events experienced by 
the user in the period of use. 

18. The system of Claim 16 or Claim 17, wherein the 
recognition means is programmed by past environ- 
mental data. 

19. The system of any of Claims 16 to 18, further 
including designation means for the user to name 
the recognised locations. 

20. A data capture system for collecting user activity 
data, the system comprising: a personal data cap- 
ture device ( 10 ) adapted to be worn or carried 
about the person of the user during a period of use, 
the device ( 10 ) Including a memory (46) and envi- 
ronmental sensor means (30) for supplying environ- 
mental data to the memory (46) during the period of 
use; a terminal (50, 52, 54) adapted for data com- 
munication with the data capture device ( 10 ) to 
download environmental data stored in the memory 
(46) of the device (1 0) during the period of use; and 
recognition means programmed to recognise from 
the downloaded environmental data locations vis- 
ited by the user in the period of use. 

21 . A method of data capture for collecting user activity 
data, the method comprising: wearing or carrying a 
personal data capture device ( 10 ) about the person 
of the user during a period of use, the device ( 10 ) 
including a memory (46) and environmental sensor 
means (30) for supplying environmental data to the 
memory (46) during the period of use; connecting 
the data capture device ( 10 ) to a terminal (50, 52, 
54) for data communication with the data capture 
device ( 10 ); transferring to the terminal the environ- 
mental data stored in the memory (46) of the device 
( 10 ) during the period of use; and accessing a data 
warehouse (56, 62, 72) from the terminal (50, 52, 
54) when the data capture device (1 0) is connected 
thereto, the data warehouse (56, 62, 72) containing 
information specific to the user. 
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22. The method of Claim 21, wherein the environmen- 
tal data is transferred to the data warehouse (56, 
62, 72) via the terminal (50, 52, 54). 

23. The method of Claim 21 or Claim 22, wherein the 
environmental data is analysed during or after 
transfer to the terminal (50, 52, 54) to recognise 
data locations visited or events experienced by the 
user in the period of use. 

24. The method of Claim 23, wherein the analysis 
employs comparison with past environmental data. 

25. The method of any of Claims 21 to 24, comprising 
launching an interface upon connecting the data 
capture device (10) to the terminal (50, 52, 54). 

26. The method of Claim 25, comprising reading an 
identifying tag associated with the terminal (50, 52, 
54), assessing the user interface capability of the 
terminal (50, 52, 54) thus Identified, and configuring 
the interface to suit the user interface capability of 
the terminal (50, 52. 54). 

27. The method of any of Claims 21 to 26, comprising 
matching by storing in the memory (46) an environ- 
mental data profile of a location or an event and 
comparing with the stored profile environmental 
data gathered during the period of use. 

28. The method of Claim 27, comprising alerting the 
user when a match is perceived between the stored 
environmental data profile and the environmental 
data gathered during the period of use. 

29. The method of any of Claims 21 to 28, comprising 
programming the data capture device (10) when 
connected to the terminal (50, 52, 54). 

30. A method of data capture for collecting user activity 
data, the method comprising: wearing or carrying a 
personal data capture device (10) about the person 
of the user during a period of use, the device (10) 
including a memory (46) and environmental sensor 
means (30) for supplying environmental data to the 
memory (46) during the period of use; connecting 
the data capture device (10) to a terminal (50, 52, 
54) for data communication with the data capture 
device (10); transferring to the terminal the environ- 
mental data stored in the memory (46) of the device 
(10) during the period of use; and analysing the 
environmental data to recognise locations visited 
by the user in the period of use. 

31 . The method of Claim 30, further comprising analys- 
ing the environmental data to recognise events 
experienced by the user in the period of use. 



32. The method of Claim 30 or Claim 31, wherein the 
analysis employs comparison with past environ- 
mental data. 

5 33. The method of any of Claims 30 to 32, comprising 

accessing a data warehouse (56, 62, 72) from the 
terminal (50, 52, 54) when the data capture device 
(1 0) is connected thereto, the data warehouse (56, 
62, 72) containing information specific to the user. 

10 

34. The method of Claim 33, wherein the environmen- 
tal data Is transferred to the data warehouse (56, 
62, 72) via the terminal (50, 52, 54). 

15 35. The method of any of Claims 30 to 34, comprising 

launching an interface upon connecting the data 
capture device (10) to the terminal (50, 52, 54). 

36. The method of Claim 35, comprising reading an 

20 identifying tag associated with the terminal (50, 52, 

54), assessing the user interface capability of the 
terminal (50, 52, 54) thus identified, and configuring 
the interface to suit the user interface capability of 
the terminal (50, 52, 54). 

25 

37. The method of any of Claims 30 to 36, comprising 
matching by storing in the memory (46) an environ- 
mental data profile of a location or an event and 
comparing with the stored profile environmental 

30 data gathered during the period of use. 

38. The method of Claim 37, comprising alerting the 
user when a match is perceived between the stored 
environmental data profile and the environmental 

35 data gathered during the period of use. 

39. The method of any of Claims 30 to 38, comprising 
programming the data capture device (10) when 
connected to the terminal (50, 52, 54). 
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